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(71) We, ASTRA LAKEMEDEL 
AKTEEBOLAG, a Swedish Body Corporate, 
of Kvarnbergagatan 16, S-151 85 Sodertalje, 
Sweden, do hereby declare the invention for 
5 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 
The present invention relates to a local 
10 anesthetic composition which on topical appli- 
cation to unbroken skin gives a deeply pene- 
trating local anesthetic effect with a sufficiently 
rapid onset and also a long duration after 
the removal of the composition from the site 
15 of application, to a method for the preparation 
of such a composition and to a method for 
improving the skin penetrating ability for a 
specific local anesthetic. 
The efficacy of local anesthetics on the 
20 mucous membranes is well documented, but 
their effectiveness on the intact skin has not 
been established. For example it is known that 
some solutions and ointments containing the 
base form of some well-known local anes- 
25 thetics may give a superficial local anesthetic 
effect on topical application to the unbroken 
skin (cf. Adriani et al: Anesthesia and Anal- 
gesia . . . Vol. 50, No. 5, p. 834—40, 1971). 
However, the obtained effect was obviously 
30 weak and the blocking effect was transient 
and disappeared within 10 to 60 seconds after 
the test site was wiped dry. This lack of 
durable anesthesia inter alia means that these 
compositions would be useless for surgical 
35 purposes. 

According to S. Monash (A.M.A. 
Archives of Dermatology, Vol. 76, p 752 — 56, 
Dec. 1957) it was possible to obtain lasting 
local anesthesia of unbroken skin with a reason- 
able time of onset (45 to 60 minutes) when 
using alcoholic solutions of the bases of lido- 
caine, tetracaine, phenacaine, benoxinate and 
tripelennamine. However, it has not been pos- 
sible to verify these results of Monash with 
later and more sophisticated tests. This is 
probably due to the fact that the test method 
used by Monash involved a son of continuous 
testing by pricking with a needle. If anes- 



thesia was not apparent on testing at first 
test, the anesthetic composition was reapplied 50 
to the no longer intact skin whereupon re- 
newed testing for anesthesia was undertaken. 
As pointed out by Adriani et al in the above 
mentioned publication (p. 834 — 35) such a 
test method is of doubtful value in assessing 55 
the efficacy of local anesthetics on application 
to unbroken skin. 

In summary, before the date of the present 
invention there existed no local anesthetic 
composition which upon topical application 60 
to unbroken skin gave a deeply penetrating 
local anesthetic effect with a rapid onset and 
long duration of anesthesia after the removal 
of the composition from the site of application. 
It is obvious that such a composition would* 65 
be useful for many applications of local anes- 
thesia e.g. in minor surgery and in treatment 
of psoriasis or other skin diseases. 

The present invention is based on the sur- 
prising finding that the ability of the base 70 
form of the local anesthetically active com- 
pound o-diisopropylaminoethoxybutyrophenone 
to penetrate unbroken skin is appreciably im- 
proved when said compound is dissolved in 
a solvent comprising 40 — 70% (v/v) iso- 75 
propanol and Q— 60% (v/v) glycerol. 

Accordingly, the present invention provides 
to a local anesthetic composition having the 
ability to penetrate unbroken skin on topical 
application and giving a deep and prolonged 80 
anesthesia, which composition consists of a 
solution containing at least 1% (w/v) of the 
basic form of the compound o-diisopropyl- 
aminoethoxybutyrophenone dissolved in a sol- 
vent comprising 40—70% (v/v) isopropanol 85 
and 0—60% (v/v) glycerol, the balance, if 
any, being an inert constituent or a diluent 
not exceeding 40% of the total volume of 
solvent. 

When the solvent contains inert constituents 90 
or diluents they may be e.g. water or viscosity 
increasing agents. Examples y of suitable vis- 
cosity increasing agents are Carbopol resins 
(obtained from B. F. Goodrich Chemical 
Company) and pulverized silicone dioxide. 95 
Carbopol is a registered Trade Mark. The 
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combined amount of these additional con- 
stituents or diluents may, however, not exceed 
40% of the total volume of the solvent. 

A preferred composition according to the 
invention will be obtained if the solvent con- 
5 sists of 60 — 70% (v/v) isopropanol and 
0 — 40% (v/v) glycerol. A further preferred 
solvent consists of 60—70% (v/v) isopropanol 
and 20 — 40% (v/v) glycerol. An especially 
effective composition will be obtained if the 

10 solvent consists of 60—70% (v/v) iso- 
propanol, 20 — 40% (v/v) glycerol and 
5 — 20% (v/v) water (the designations w/v 
and v/v used within this specification repre- 
sent weight (g) /volume (ml) and volume/ 

15 volume, respectively). 

Results from pharmacological tests indi- 
cates that the depth and duration of anes- 
thesia are affected in a negative way if the 
isopropanol content of the solvent exceeds 

20 70% (v/v). It has also been found that the 
solvent should contain at least 40% (v/v) 
isopropanol. Further, the presence of at least 
10% (v/v) glycerol is desirable to avoid 
irritating effects of the composition according 

25 to the invention. 

It can be noted that solvents containing iso- 
propanol and glycerol have previously been 
used for dissolving local anesthetics. However, 
there is nothing in the prior art which indi- 

30 cates that the ability of a specific local anes- 
thetic to penetrate unbroken skin might be 
appreciably improved by dissolving it in a 
solvent containing certain specified concentra- 
tions of isopropanol and glycerol. Nor is there 

35 any indication in the prior art that the possible 
skin penetrating ability of the compound o- 
diisopropylaminoethoxybutyrophenone might 
be appreciably improved by the application 
of such a solvent. In fact the penetrating 

40 ability of the composition according to the 
invention is sufiiciendy high to give detectable 
quantities of o-diisopropylaminoethoxybutyro- 
phenone in the blood upon topical application 
to intact skin of humans. In this connection 

45 it can be mentioned that Adriani et al could 
not find detectable quantities of local anes- 
thetic agents in the blood following topical 
application of known local anesthetic prepara- 
tions to normal skin (cf. page 838 of the 

50 above mentioned publication of Adriani et 
al). 

The composition according to the invention 
should preferably contain 5 — 15% (w/v) of 
the basic form of the compound o-diisopropyl- 
55 aminoethoxybutyrophenone. Further, the com- 
position should preferably not contain more 
of said compound than can be completely dis- 
solved in the applied solvent at 0°C. This 
compound has the formula 

60 IL0-CH 2 -CH 2 -N CH 

_CH 3 
CH 3 V CH 3 



and the properties of the hydrochloride of 
this compound are described in U.S. Patent 
No. 3,335,184. Also a method for the pre- 
paration of this compound is described in 
said patent. The method involves condensa- 65 
tion of o-hydroxybutyrophenone with diiso- 
propylamino-ethylchloride hydrochloride in 
alcoholic medium in the presence of 2 equiva- 
lents of sodium methanolate. The base which 
forms is isolated and precipitated with HQ 70 
in ethanol from a solution in benzene. The 
base form can be isolated from the hydro- 
chloride according to methods known per se. 
Any medical use for the base form of the 
compound o - diisopropylaminoethoxybutyo- 75 
phenone has not to our knowledge been pro- 
posed before the date of our invention. The 
pharmacological tests described in the above 
mentioned U.S. Patent No. 3,335,184 are 
only concerned with the properties of the 80 
corresponding hydrochloride, and it is a well- 
known fact that the local anesthetic proper- 
ties of bases and salts are usually widely dif- 
ferent, inter alia due to different lipid 
solubilities. 85 

The present invention also includes a 
method for improving the skin penetrating 
ability of the basic form of the compound o- 
diisopropylaminoethoxybutyrophenone, by dis- 
solving the compound in a solvent comprising 90 
40—70% (v/v) isopropanol and 0—60% 
(v/v) glycerol, the balance if any being an 
inert constituent or a diluent not exceeding 
40% of the total volume of solvent. 

In clinical practice the composition accord- 95 
ing to the invention is applied topically to the 
skin in such amounts and during such times 
that are necessary for obtaining the desired 
local anesthetic effect The site of application 
can optionally be covered with a dressing, such 100 
as an occlusive dressing, after the application 
of the composition. 

It is to be understood that the composition 
according to the invention can also be used 
for conventional surface anesthesia such as 105 
anesthesia of open wounds, mucous mem- 
branes etc. according to methods known to 
the art of surface anesthesia. Following the 
strong penetrating ability of the composition 
according to the invention it is in these cases HO 
usually quite sufficient if the composition con- 
tains between 1 — 5% (w/v) of o-diisopropyl- 
aminoethoxybutyrophenone. The same con- 
sideration applies when the composition 
according to the invention is used for anes- 115 
thesia of unbroken but not really intact skin, 
e.g. for anesthesia of burned or sunburned skin 
and for anesthesia in connection with various 
skin diseases. 

The composition according to the invention 120 
can be prepared by any appropriate mixing 
operation. This is exemplified in the following 
Example: 
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Example: 

100 g of dry o-diisopropylamino- 
ethoxybutyrophenone (base) is transferred to 
a vessel at room temperature. A solvent con- 

5 taining isopropanol, glycerol and water is pre- 
pared by mixing 650 ml isopropanol, 250 ml 
glycerol, and 100 ml water at room tempera- 
ture in a separate vessel. This solvent is slowly 
added to the first vessel while stirring. The 

10 addition is stopped when enough solvent has 
been added to give 1000 ml of the final com- 
position. The resulting composition contains 
10% (w/v) of o-diisopropylaminoethoxy- 
butyrophenone in the form of a clear, viscous 

15 solution which is stable and can be stored at 
a temperature between 0 — 30° C. 

The surprising local anesthetic activity of 
the composition according to the invention can 
be demonstrated by the following pharmaco- 

20 logical tests. 

Pharmacological tests 

Guinea-pigs were shaved or treated with 
hair remover (e.g. Opilca®). The skin, which 
now was smooth and hairless, was washed with 

25 0.1% Desivon®. 

A gauze folded twice (23 mm diameter) 
was put into the test solution and thereafter 
in a plastic cup (outer diameter 26 mm, inner 
diameter 24 mm, inner height 4 mm). 

30 The cup with the gauze saturated with test 
solution was attached to the back of the 
animal as an occlusive dressing fastened with 
plaster (25 mm width) wound around the 



body. The time of contact was registered. 
After the end of the contact time the site 35 
of contact was washed with 0.1% Desivon® 
and marked with a fatty chalk. With a sharp 
instrument (e.g. cannula or a pair of 
tweezers) the place was pricked six times and 
registration was made as in the intracutaneous 40 
wheal test (Bulbring — Wajda: J, Pharma- 
col., 1945, 85, p 78) on the back of the 
guinea-pig, i.e. by registering the presence 
or absence of a characteristic ripple of the 
skin of the back of the animal. Every pricking 45 
which gives no skin contraction was counted. 
The test solution was applied to groups of 
four animals. The anesthetic effect was tested 
by pin-pricking 6 times within the treated 
area at regular intervals of time after the end 50 
of the application period. Complete anesthesia 
accordingly corresponds to 24 counts. The 
degree of anesthesia was calculated as the 
quotient 

(count * x 100 



The results from tests with various com- 
positions of o-diisopropylaminoethoxybutyro- 
phenone in the appropriate solvent are shown 
in Table 1. The amount of o-diisopropyl- 
aminoethoxybutyrophenone was in all tests one 60 
part by weight (g) dissolved to ten parts by 
volume (ml) by addition of the solvent, i.e. 
the concentration was 10% (w/v). The time 
of application was 30 minutes. 
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TABLE 1 

Topical anesthesia of unbroken guinea-pig skin with 
o-diisopropylaminoelhoxybutyrophenone base (10 'r w/v) 
dissolved in various vehicles (Application period - 30 minutes) 





Solvent (v 'v r ' f ) 




Local anesthetic effect 


Isopropyl 
alcohol 


Glycerol 


Water 


Degree { c .c) 


Duration (min) of 
complete anesthesia 


60 


40 


0 


100 


10 


60 


25 


15 


100 


50 


60 


20 


20 


100 


30 


65 


35 


0 


100 




65 


25 


10 


100 


50 


65 


10 


25 


100 


60 1) 


65 


5 


30 


100 


90 1) 


65 


0 


35 


100 


55 1) 


70 


30 


0 


75 




70 


20 


10 


88 




70 


10 


20 


100 


25 1) 


80 


20 


0 


21 




90 


10 


0 


67 





1) slight irritation of the skin for at least one tested animal 



As can be seen from Table 1 the results 
indicate an anesthetic effect of sufficient dura- 
tion to be of clinical value. 
5 It should be noted that the above described 
valuable results are specific for die particular 
combination of vehicle and local anesthetic 
agent used within this invention and that un- 
satisfactory results are obtained if o-diiso- 
10 propylaminoethoxybutyrophenone base is re- 



placed by some other local anesthetic. This 
is illustrated in Table 2 below which shows 
the effects of o-diisopropylarninoethoxy- 
butyrophenone base (10% w/v), tetracaine 
base (10% w/v), benzocaine base (10% 15 
w/v) and lidocaine base (20% w/v) dis- 
solved in a solvent consisting of 65% (v/v) 
isopropanol, 25% (v/v) glycerol and 10% 
(v/v) water. 
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TABLE 2 

Topical anesthesia of unbroken guinea-pig skin with some 
local anesthetics (base) dissolved in isopropanol 
(65 %. v/v) glycerol (25 %, v/v) and water (10 %, v/v) 
(Application period * 30 minutes) 



Local anesthetic effect 



Duration 



Agent 


Cone. 
(% w/v) 


Degree 
(%) 


Duration 
(min) of 
complete 
anasthesia 


(min) when 
the effect 
had subsided 
to 50% 


Complete 

recovery 

(min) 


1. o-Diisopropyl 
aminoethoxy- 
butyrophenone 


10 


100 


55 


155 


230 


2. Lidocaine 
(Xylocaine(SO 


20 


92 




10 


20 


3. Tetracaine 
(Pontocaine) 


10 


8 






10 


4. Benzocaine 


10 


0 









As can be seen from Table 2 the solutions 
of tetracaine and benzocaine had no significant 
effect. The effect with double the concentra- 
5 tion of lidocaine was very weak and of short 
-duration. In contrast diisopropylaminoethoxy- 
butyrophenone base gave rise to complete local 
anesthesia of long duration. When using the 
composition containing this latter compound 

10 it was also possible to make deep incisions in 
the treated area without the animals showing 
signs of pain. 

It should be noted that all of the above 
described tests have been performed with 

15 solutions of local anesthetic bases. The corres- 
ponding local anesthetic salts e.g. the hydro- 
chlorides are less effective for anesthesia of 
unbroken skin irrespective of the particular 
solvent used. E.g. when using a composition 

20 of o - dh^opropylaminoethoxybutyrophenone 
hydrochloride (10% w/v) dissolved in a sol- 
vent containing 65% (v/v) isopropyl alcohol, 
25% (v/v) glycerol and 10% (v/v) water 
in a guinea-pig test as described above it was 

25 not possible to obtain complete anesthesia 
even after an application period of 60 
minutes. 
WHAT WE CLAIM IS:— 
LA local anesthetic composition having 

30 the ability to penetrate unbroken skin on 
topical application and giving a deep and 
prolonged anesthesia comprising a solution 
containing at least 1% (w/v) of o-diiso- 
propylaminoethoxybutyrophenone in basic 

35 form dissolved in a solvent comprising 
40—70% (v/v) isopropanol and 0—60% 
( v / v ) glycerol, the balance, if any, being an 



inert constituent or a diluent not exceeding 
40% of the total volume of solvent 

2. A composition according to claim 1 40 
wherein the solvent comprises 60 — 70% (v/v) 
isopropanol and 0 — 40% (v/v) glycerol. 

3. A composition according to claim 1 
wherein the solvent comprises 60—70% (v/v) 
isopropanol and 20 — 40% (v/v) glycerol. 45 

4. A composition according to claim 1 
wherein the solvent comprises 60 — 70% (v/v) 
isopropanol, 20—40% (v/v) glycerol and 
5—20% (v/v) water. 

5. A composition according to any one of 50 
the preceding claims wherein the solution con- 
tains 5 — 15% (w/v) of o^dtisopropylamino- 
ethoxybutyrophenone. 

6. A composition according to any one of 

the preceding claims wherein the concentra- 55 
tion of o-diisopropylarninoethoxybutyro- 
phenone in the solvent does not exceed the 
solubility of o-diisopxopylarninoethoxybutyro- 
phenone in the solvent at 0°C. 

7. A composition according to claim 1 sub- 60 
stantially as hereinbefore described. 

8. A process for the preparation of a com- 
position according to claim 1 which comprises 
incorporating in a solvent as defined in claim 

1 an amount of o-diisopropylarninoethoxy- 65 
butyrophenone in basic form such that the final 
composition will contain at least 1% (w/v) 
of o-diisopropylaminoethoxybutyrophenone. 

9. A method for improving the skin pene- 
trating ability of o-d^isopropylarninoethoxy- 70 
butyrophenone in basic form by dissolving at 
least 1% (w/v) o-du^oprc^ylaminoethoxy- 
butyrophenone in a solvent comprising 
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40—70% (v/v) isopropanol and 0-60% J. A. KEMP & CO., 

(v/v) glycerol, the balance, if any, being an Chartered Patent Agents, 

inert constituent or a diluent not exceeding 14, South Square, 
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